Impaired aortic stiffness has been hypothesized to be the common underlying factor leading to development of hypertension.
1, 2 We hypothesized that children of parents with hypertension would have greater aortic stiffness compared with children of parents without hypertension.
Our Hospital Review Board approved the study. The children in this study were recruited of our city Public School students. Of 305 students who received a recruitment letter, 260 completed the studies. Informed consent was obtained from all children and their parents. At the initial clinic visit, the children and their parents underwent a physical examination. Lifestyle characteristics were ascertained by completion of a questionnaire and checked by interview.
Echocardiography was performed at 9 O'clock in the morning in a quiet room after a 20-min rest by commercially available equipment (Image Point, Hewlett Packard, Andover, MA, USA) with a 2.5 MHz transducer. The protocol was similar to that used in previous studies. 1, [3] [4] [5] The aortic stiffness index (b) was calculated by the formula:
1,3-5 b ¼ ln (SBP/DBP)/(AoS-AoD)/AoD (pure number), where SBP is systolic BP and DBP is diastolic BP, AoS is systolic aortic diameter and AoD is diastolic aortic diameter, both derived by M-Mode echocardiography. To quantify left ventricular volume, the biplane method of discs was used from the apical four-chamber view. 6 Children were classified as having an affected parent if at least one parent had hypertension. Contingency tables and ANCOVA were used to compare prevalence or mean levels of demographic, clinical, and laboratory variables. We used multivariable linear regression model to examine whether demographic, anthropometric, and laboratory data from children and their parents predict aortic stiffness in children. The model included known predictors of aortic stiffness.
Of the 260 children in the cohort, 216 had at least one parent who completed a clinic examination. After excluding parents who did not participate (n ¼ 120), a total of 400 parents (231 mothers and 169 fathers) were available for this analysis, including 140 spouse pairs. The mean age of the mothers was 40 years (range 30-50); the mean age of the fathers was 46 years (37-57). Hypertension was diagnosed in 57 (25%) of the mothers and in 56 (33%) of the fathers. Blood pressure and aortic diameter as expected was increased in hypertensives compared to normotensives parents (Po0.001). Aortic stiffness was increased and aortic strain was decreased in hypertensives compared to normotensives parents (Po0.001).
The mean age of the children was 13.1 years (range 11-15). Only 10 children (3.9%) met the definition of hypertension. Of the 260 children with one or both parents in the study, 99 (38%) had at least one parent with hypertension, 65 (25%) had neither parent with hypertension and 96 (37%) were unclassifiable because they had one parent without hypertension and one parent with missing data. Children with a hypertensive parent had greater aortic stiffness index (7.171.1 vs 4.970.6; Po0.001), with significantly lower aortic strain (6.170.9 vs 8.970.8%; Po0.001) after adjustment for sex, age and BMI. Children with a hypertensive parent did not have increased blood pressure or BMI compared with children with both parents normotensives. Children with an unclassifiable parent had mean values for aortic stiffness index (6.370.5) and strain (7.270.7%) that were intermediate between those for children with at least one hypertensive parent and children with two normotensive parents.
Using stepwise forward regression analysis we found that parental history of hypertension was independent predictor of aortic stiffness index (b) in children: standardized coefficient: 0.490, Po0.001. No other variables were entered the equation.
The results of this study show that adolescent children of parents with hypertension have significantly greater aortic stiffness as measured by echocardiography. Thus, parental hypertension is a predictor of aortic stiffness in childhood, despite the absence in children of differences in blood pressure (Table 1) . Similar findings have been reported; 7, 8 they found that children and adolescents with a parental history of hypertension had higher carotid stiffness and smaller carotid diameters.
In our study, there were no differences in stroke volume and in left ventricular ejection fraction between the two groups of children with normotensive and hypertensive parents. Given that aortic stiffness is significantly different between these groups with similar pulse pressure and stroke volumes we have to assume that differences in aortic stiffness are due to an active mechanism. 5 It is well known that the displacement of the aortic pressure-diameter loop indicates changes in aortic function. 9, 10 If the aortic pressure-diameter loop lies on the same sigmoid line of elasticity, the intrinsic elastic properties of the aorta will remain unchanged (passive mechanism). Any displacement of the pressure-diameter loops along a different line of elasticity would indicate an active alteration of the elastic properties of the aorta (active mechanism).
An explanation for the finding that children of hypertensives parents did not have increased blood pressure may be the relatively young age of the children. Thus, it is expected that parent-child intraindividual hypertension will strengthen as these children mature and enter early adulthood. This is supported by data from adult studies in which aortic stiffness has been found to be strong and independent predictor of the later development of hypertension. 6, 7 One possible limitation of the study is that diet and patient morphometry measured by abdominal circumference were not explored. This may be confound the evolution of aortic stiffness in both hypertensive and normotensive adults and children. However, body mass index as an approximation of patient size was used. Both size and age were used as covariates in the ANCOVA; thus differences between aortic pressures, diameters, strain and stiffness were adjusted for these cofounders. Parental hypertension causes aortic alterations in normotensive children.
Family history is a predictor of blood pressure in children.
Altered aortic stiffness may exist before the establishment of hypertension in normotensive children with parental hypertension.
